Periodontitis and type 2 diabetes among women with previous gestational diabetes: epidemiological and immunological aspects in a follow-up of three years Periodontitis can contribute to the development of insulin resistance.
Based on the possibility that periodontitis can contribute to the development of insulin resistance, periodontitis, when present in women with GDM, could also increase the risk for the development of DM-2 after the gestational period. To our knowledge, only one study evaluated the impact of periodontitis on the incidence of DM-2 among women with previous GDM, pointing out that women with a history of GDM and periodontitis have impaired glucose metabolism 29 .
Therefore, additional studies are necessary to better address this potential association.
The aim of the present follow-up study was to verify the incidence on the development of type 2 diabetes in women with previous gestational diabetes with and without periodontitis after a three-year time interval, and to quantify CRP in the blood as well as TNF-, IL-6, interleukin 10 (IL-10), matrix metalloproteinase 2 (MMP-2), and matrix metalloproteinase 9 (MMP-9)
in the saliva.
Material and methods

Sampling strategy
The sample of the present follow-up study initially comprised a cohort of 90 women previously diagnosed with GDM from a previous case-control study that investigated the association between periodontitis and Subsequently, these 90 women were invited to participate in the present study by phone or mail contact. From this total, 39 women could not be located and two refused to participate. Therefore, the diagnosis of GDM.
The established inclusion criteria were the presence for the periodontal examination. The exclusion criteria included antibiotic or periodontal therapy three months prior to clinical examination and positive human
The present study was approved by the Ethics
Research Committee from the Federal University of Minas Gerais (CAAE 28708814.6.0000.5149).
Participants were informed about the study and signed an informed consent form.
Sociodemographic characteristics
Social and demographic data were collected for each participant through structured questionnaires. 
Periodontal clinical examination
Participants underwent a periodontal examination during gestation in a previous study 13 , determined to 
Results
We present the characteristics of the sample according to biological, behavioral, and social variables for NFG and AFG groups in Table 1 . We observed significant differences regarding mean BMI and glycemic values. Similar results were observed in the analysis of the biological, behavioral, and social data according to fasting glucose diagnosis at T1. There was a groups regarding mean BMI (p=0.014). The incidence of DM-2 was 18.4%. the number of teeth from T0 to T1 in the sample.
However, this difference was not present when groups were compared. Women in the AFG group presented a higher percentage of sites with BOP and higher PD.
From T0 to T1, women in the AFG group presented a sample concerning periodontal status at T0 and T1
are presented in Table 4 , according to the endocrine diagnosis the frequency of periodontitis, as well as periodontal parameters, among the groups in both examinations.
We present changes in periodontal status from T0 to T1, for both AFG and NFG groups, and according to the endocrine diagnosis, in We also performed all analyses using glycated hemoglobin to establish the endocrine diagnosis.
Similar results were observed using fasting glucose diagnosis. It is important to highlight that we observed glucose and glycated hemoglobin examinations (kappa 0.841).
Periodontitis *Chi-squared test; **Mann-Whitney test; NFG = normal fasting glucose; AFG = altered fasting glucose; CRP = c-reactive protein; IL-6 = interleukin 6; IL-10 = interleukin 10; MMP-2 = matrix metalloproteinase 2; MMP-9 = matrix metalloproteinase 9; TNF-= tumor necrosis fator alpha Table 3 -Characteristics of the sample in relation to periodontal variables according to glycemic control at T0 and T1
Periodontitis and type 2 diabetes among women with previous gestational diabetes: epidemiological and immunological aspects in a follow-up of three years DM-2. A previous study 29 evaluated the association between periodontitis and the DM-2 development among women with previous GDM. In this study from Xiong, et al. 29 (2013), women with GDM and periodontitis were only compared with women without found in the most glycemic indexes evaluated. In addition, the study presented lower sample and short follow-up period as well as it used glucose averages. . However, some systematic reviews and meta-analysis is in . Similarly, women with GDM presented increased levels of CRP 5, 9 . Furthermore, periodontitis has been associated with high CRP plasma levels 14 . This fact can support the biological plausibility of the impact of periodontal inflammation on DM-2. Therefore, different degrees of periodontitis may have different systemic repercussions.
The incidence of DM-2 among women with previous GDM was 18.4%. One study 16 showed that 38.8% of women with GDM presented pre-diabetes and 6.6% presented DM-2 in a period of 5.5 years.
The systematic review by Kim, Newton and Knopp
19
(2002) showed a great variation in the incidence of DM-2 among women with history of GDM, from 2.6% to 70%. This great variability could be explained by differences in the follow-up period, in the diagnostic criteria for GDM, and in the sample selection. In the present study, increased age showed no impact on the development of DM-2 among women with GDM. Increased age has been considered a risk factor for GDM 13 . In addition, it was also demonstrated that the prevalence of DM-2 increased with age The improvement of the knowledge about GDM is important, since this condition can be considered a unique opportunity for a preventive intervention in relation to DM-2, a condition with high morbidity and mortality. The incidence of DM-2 among women with previous GDM observed in the present study was
Conclusion
The observed impact of CRP on DM-2 development among women with a history of GDM demonstrates that during the prenatal monitoring period, it is necessary to emphasize the multidisciplinary approach for the diagnosis and treatment of processes, minimizing the risk for developing an insulin resistance. U of periodontitis in the development of DM-2 among women with previous GDM do exist, signaling the need for additional studies.
